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WKH ,QWHUQDWLRQDO0DULWLPH2UJDQLVDWLRQ ,026KLSSLQJ LVE\ IDU WKHPRVWHQHUJ\HIILFLHQWPRGHRI WUDQVSRUWEXW
VRFLHW\KDVVWDUWHGWRFULWLFDOO\YLHZDOVR&2HPLVVLRQVIURPVKLSSLQJ&RQWDLQHUYHVVHOVZKLFKDUHWKHEORRGOLQHVRI
WKHJOREDO VXSSO\FKDLQVKDYH UHODWLYHO\KLJK LQVWDOOHGSRZHU WRDFKLHYH IDVWDQG UHOLDEOH VHUYLFHV7KLVSDSHU ILUVW
ORRNV LQWR WKH KLVWRULF HQHUJ\ HIILFLHQF\ RI FRQWDLQHU YHVVHOV XVLQJ DYDLODEOH SXEOLF GDWD 7KH FXUUHQW HQHUJ\
HIILFLHQF\ LV SUHVHQWHG EDVHG RQ GDWD SURYLGHG E\ RSHUDWLQJ FRQWDLQHU YHVVHOV ,W LV GRFXPHQWHG WKDW ZLWK SURSHU








&OLPDWH FKDQJH FDXVHG E\ JUHHQKRXVH JDV *+* HPLVVLRQV LV FRQVLGHUHG DV RQH RI WKH ELJJHVW
FKDOOHQJHV RI RXU WLPH 7R DYRLG VHYHUH FRQVHTXHQFHV IRU WKH VRFLHW\ WKH &2 DQG &2HTXLYDOHQW
UHVSHFWLYHO\ FRQFHQWUDWLRQV QHHGV WR EH VWDELOLVHG WR OLPLW DYHUDJH JOREDO ZDUPLQJ WR & 7KH 6WHUQ
5HYLHZFRPPLVVLRQHGE\WKH8.7UHDVXU\FRQFOXGHVWKDW³7KHUHLVVWLOO WLPHWRDYRLGWKHZRUVW
LPSDFWVRIFOLPDWHFKDQJHLIZHWDNHVWURQJDFWLRQQRZ´7KH5HYLHZDGGVWKDWWKHFRQVHTXHQFHVRIVXFK
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WKH ,QWHUJRYHUQPHQWDO 3DQHO RQ &OLPDWH &KDQJH ,3&&  GRFXPHQWV WKLV FKDOOHQJH 7KH &2
HPLVVLRQV IURP LQWHUQDWLRQDO VKLSSLQJ FRQWULEXWH DERXW   RI WKH WRWDO DQWKURSRJHQLF &2 HPLVVLRQV
,02D:KHQ WKH8QLWHG1DWLRQV)UDPHZRUN&RQYHQWLRQRQ&OLPDWH&KDQJH81)&&&DJUHHG
WKH.\RWR3URWRFROZKLFKLVDQLQWHUQDWLRQDOWUHDW\DLPLQJWRSUHYHQWJOREDOZDUPLQJVKLSSLQJZDVQRW
LQFOXGHG LQWR HPLVVLRQ UHGXFWLRQ UHTXLUHPHQWV EXW DFNQRZOHGJHG DV D VLJQLILFDQW HPLWWHU ,Q  WKH
81)&&& DVNHG WKH ,QWHUQDWLRQDO0DULWLPH2UJDQLVDWLRQ ,02 WR LQLWLDWH GHYHORSPHQWV UHODWHG WR WKH
UHGXFWLRQRI*+*V IURPVKLSV DQG WKHDVVHPEO\RI WKH ,02DGRSWHG WKLV LQD UHVROXWLRQ ,02
(DUO\ ZRUN UHVXOWHG LQ WKH 2SHUDWLRQDO &2 ,QGH[ ,02  QRZ UHQDPHG (QHUJ\ (IILFLHQF\
2SHUDWLRQDO ,QGLFDWRU ((2, DQG XSGDWHG JXLGHOLQHV DUH DYDLODEOH ,02 E 7KH RSHUDWLRQDO




DOVR DGGUHVVHG PDUNHWEDVHG PHDVXUHV HPLVVLRQ WUDGLQJ V\VWHP FRPSHQVDWLRQ IXQG ZLWK EXQNHU
VXUFKDUJH DQG YHVVHO HIILFLHQF\ UDWLQJ+RZHYHU GXH WR WKH RQJRLQJ GHEDWH RQ WKH ,02¶VPDQGDWH WR
UHJXODWH&2HPLVVLRQVIURPVKLSSLQJZKLFKLVEHLQJTXHVWLRQHGE\PDQ\FRXQWULHVZKRKDYHQRWVLJQHG
$QQH[,RIWKH.\RWR3URWRFROQRSURJUHVVKDVEHHQDFKLHYHGDV\HW$Q\GHFLVLRQE\WKH,02PD\IDFH
RSSRVLWLRQ LQ WXUQGHOD\LQJ81)&&&GHFLVLRQVRQSRVVLEOH&2UHGXFWLRQV7KHUHIRUH WKH,02GHEDWH
KDVEHHQ IRFXVLQJRQ WKH(QHUJ\(IILFLHQF\'HVLJQ ,QGH[ ((',ZKLFKZDV DGRSWHGE\0(3& DV
PDQGDWRU\QHZEXLOGLQJVWDQGDUGDQGZLOOHQWHULQWRIRUFHRQ,02

:LWK WKH DGRSWLRQ RI WKH ((', DQG WKH 6((03 ,02 SURYHG LWV FRPSHWHQFH DQG UHVSRQVLELOLW\ WR
UHJXODWHVKLSERUQH*+*HPLVVLRQV7KHUHLVVWLOODQRQJRLQJGHEDWHLI,02RU81)&&&VKDOOLQWURGXFH
PDUNHWEDVHGPHDVXUHVWRUHGXFHPDULQH*+*HPLVVLRQ2QLWVWK&RQIHUHQFHRI3DUWLHV&23LQ
'XUEDQ 6RXWK $IULFD WKH 81)&&& DJDLQ LGHQWLILHG VKLSSLQJ DV RQH SRVVLEOH ILQDQFLDO VRXUFH EXW QR
FRPPLWPHQWV ZHUH PDGH ,Q 0DUFK  WKH (8 SXEOLVKHG RZQ HPLVVLRQ UHGXFWLRQ WDUJHWV IRU LWV
WUDQVSRUWVHFWRU LQJHQHUDODQGVKLSSLQJ LQSDUWLFXODU7KH(8¶V WDUJHWV IRUVKLSSLQJDUHPLQXVE\
DQGPLQXVE\RI&2HPLVVLRQVFRPSDUHGWRHPLVVLRQ&(&$W&23WKH
(8&RPPLVVLRQRSHQO\DQQRXQFHGDSODQWRLQWURGXFHDUHJLRQDOHPLVVLRQWUDGLQJV\VWHPIRUVKLSSLQJLQ
WKHDEVHQFHRIDQ LQWHUQDWLRQDODJUHHPHQWE\HQGRI*HQHUDOO\DQ\PHDVXUHV WR UHGXFH VHDERUQH
&2 HPLVVLRQV QHHG WR EH FKRVHQ FDUHIXOO\ DV IDU DV VKLSSLQJ LV WKH EDFNERQH RI JOREDO HFRQRP\ DQG
WUDQVSRUWDWLRQ&RQWDLQHU VKLSV LQSDUWLFXODU DUH WKHQG ODUJHVW HPLWWHU RIPDULQH&2 HPLVVLRQV ,02
D

7KHSUHVHQW VWXG\ IRUHFDVWV WKH&2HPLVVLRQVRI WKHZRUOGFRQWDLQHU IOHHW)LUVW LW H[DPLQHVHQHUJ\
HIILFLHQF\UHFRUGVIURPH[LVWLQJFRQWDLQHUYHVVHOVXVLQJWKH((',DVDWRRO7KHVXEVHTXHQWSURMHFWLRQVRI
IXWXUHFRQWDLQHUYHVVHOHPLVVLRQVDFFRXQWIRUVKRUWWHUPGHOLYHULHVDQGORQJWHUPDVVXPSWLRQVDVZHOODV
IXWXUH HQHUJ\ HIILFLHQF\ LPSURYHPHQWV DQG WKHLU FRVW HIILFLHQF\ 1HFHVVDU\ IXWXUH HQHUJ\ HIILFLHQF\
LPSURYHPHQWV IRU FRQWDLQHU YHVVHOV DUH GLVFXVVHG LQ OLJKW RI D FRPSDULVRQ RI IXWXUH HPLVVLRQV ZLWK
SURVSHFWLYHHPLVVLRQWDUJHWV
(QHUJ\HIILFLHQF\KLVWRU\RIFRQWDLQHUYHVVHOV
,02GHYHORSHG WKH((', DV D EHQFKPDUN IRU VKLSV WR H[SUHVV HQHUJ\ HIILFLHQF\ ,02G7KH
((',FRPSDUHVWKHWKHRUHWLF&2HPLVVLRQVEDVHGRQWKH LQVWDOOHGSURSXOVLRQSRZHURIDVKLSDQGWKH
WUDQVSRUWZRUNIRUZKLFKWKHVKLSLVFDSDEOH:KHUHWUDQVSRUWZRUNLVWKHSURGXFWRIVKLSVSHHGDQGFDUJR
FDSDFLW\ ,Q WKLV VWXG\ DQ DYHUDJH ((', IRU HDFK FRQVLGHUHG \HDU LV FDOFXODWHG WR H[SUHVV WKH EXLOWLQ





7KH UHFRUGHG HQHUJ\ HIILFLHQF\ RI FRQWDLQHU YHVVHOV FDQ EH GHULYHG IURP SXEOLFO\ DYDLODEOH GDWD LQ
SDUWLFXODU WKH ,+6 )DLUSOD\ ,+6)  GDWDEDVH ZKLFK FXUUHQWO\ OLVWV  FRQWDLQHU YHVVHOV
&DQFHOOHGVKLSVDQGHUURUVZHUHH[FOXGHGIURPWKHDQDO\VLVOHDYLQJYDOLGGDWDVHWV,PSHUIHFWGDWD















 JN:K IRU PDLQ HQJLQHV DQG  JN:K IRU DX[LOLDU\ HQJLQHV $X[LOLDU\ SRZHU LV GHILQHG DV
SHUFHQWDJH RI WKHPDLQ HQJLQH SRZHU$W WKH0(3& LQ -XO\  WKH DVVLJQHG':7 IRU FRQWDLQHU
YHVVHOVZDVORZHUHGWRSHUFHQWDQGDQHZUHIHUHQFHOLQHZDVVHW,027KHVSHHGGDWDIURPWKH
GDWDEDVHZDVXVHG DV UHIHUHQFH VSHHG DFNQRZOHGJLQJ WKDW WKLVPD\ QRW EH VXIILFLHQWO\ DFFXUDWH IRU WKH




KLJKHU VHUYLFH VSHHGV ZKLFKZHUH UHDGLO\ DFFHSWHG DV ORQJ DV IXHO SULFHV ZHUH UDWKHU ORZ )LJ  7KH
GHFUHDVHRIUHFRUGHG((',IURPWRZDVOLNHO\SXVKHGE\WKHJURZWKLQDYHUDJHYHVVHOVL]H)LJ
 7KHUHDIWHU DYHUDJH YHVVHO VL]HV VWD\HG FRQVWDQW IRU D GHFDGH DOWKRXJK WKH QXPEHU RI QHZ YHVVHOV
LQFUHDVHGILYHIROG

$V IXHO SULFHV EHJDQ WR LQFUHDVH LQ  WKH HFRQRPLF SUHVVXUH WR UHGXFH IXHO FRVWV LQFUHDVHG











































































































































.|SNH +RZHYHU WKH SUHVHQW VWXG\ GLVWLQJXLVKHV VHYHQ FRQWDLQHU YHVVHO VL]HV UDWKHU WKDQ VL[ WR
DFFRXQW IRU WKH UHFHQW VLJQLILFDQW LQFUHDVH LQ FRQWDLQHU YHVVHO VL]HV 7KH FXUUHQW PRGHO SUHGLFWV &2
HPLVVLRQV IRU HDFK FDOHQGDU \HDU EDVHG RQ WRWDO 7(8 FDSDFLW\ DFWLYH LQ WKH UHVSHFWLYH \HDU 7KH 7(8
FDSDFLW\SHUFDOHQGDU\HDULVUHSUHVHQWHGE\XSWRDJHJURXSVHDFKKROGVWKH7(8FDSDFLW\DVVRFLDWHG
WR YHVVHOV EXLOW LQ WKH SDVW DFFRUGLQJ WKH UHVSHFWLYH DJH JURXS &DSDFLW\ IURP UHF\FOHG ROG WRQQDJH LV
UHPRYHG HDFK \HDU DQG QHZEXLOG FDSDFLW\ LV DGGHG7KHUH LV D GLIIHUHQFHEHWZHHQ WKH WLPH VSDQ IURP
 WR  IRU ZKLFK SURVSHFWLYH GHOLYHULHV DQG UHPRYDOV IURP VHUYLFH FDQ EH SUHGLFWHG IDLUO\
DFFXUDWHO\DQGWKHVXEVHTXHQW\HDUVWRZKHUHDVVXPHGIOHHWQHWJURZWKUDWHVZHUHXVHG
$VVXPSWLRQVLQWKHFXUUHQWSUHGLFWLRQPRGHO
7KH VHFRQG ,02 LQYHQWRU\ VWXG\ ,02 D ZLWK XSGDWHV E\ WKH ,02 VHFUHWDU\ ,02 D
SURYLGHV WKH PRVW XSWRGDWH DQG FRPSOHWH RYHUYLHZ RQ VKLS IXHO FRQVXPSWLRQ DQG &2 HPLVVLRQV ,W
IRUHFDVWV VWURQJ IOHHW JURZWK HVSHFLDOO\ IRU FRQWDLQHU YHVVHOV ZKHUH D  SHU FHQW DQQXDO JURZWK LV
HVWLPDWHGXQWLO)RU,3&&VFHQDULR$%FRQVLGHUHGE\WKHDXWKRUVRIWKLVVWXG\DVRQHRIWKHPRUH
OLNHO\VFHQDULRVWKLVZLOOUHVXOWLQDGRXEOLQJRIWKHGHPDQGIRUWRQPLOHVEHWZHHQDQGDQGD
IXUWKHU IROG LQFUHDVH IURP  WR  )LJ  )RU WKH FXUUHQW SUHGLFWLRQ ZDV XVHG GDWD IURP
,QWHUQDWLRQDO 0RQHWDU\ )XQG ,0) DQG ,+6) WR H[DPLQH WKH LQWHUGHSHQGHQF\ EHWZHHQ ZRUOG JURVV
GRPHVWLFSURGXFW*'3JURZWKDQGZRUOGFRQWDLQHUIOHHW7(8FDSDFLW\JURZWK)LJ7KHUDWLREHWZHHQ
ERWKJURZWKUDWHVZDVQHDUO\FRQVWDQWRYHUWKHODVWWKUHHGHFDGHVZLWKERWKGHFUHDVLQJVORZO\RYHUWLPH
)RU WKLV VWXG\ WKH DXWKRUV XVHG DYDLODEOH VKRUWWHUP SUHGLFWLRQV IURP 'UHZU\  DV ZHOO DV */
UHVHDUFK DUULYLQJ DW WKH JURZWK UDWHV VKRZQ LQ )LJ 7KHVH DOORZPRGHOOLQJ WKH FRQWDLQHU YHVVHO IOHHW
FDSDFLW\ JURZWK UDWH EDVHG RQ SUHGLFWLRQV XVHG E\ WKH ,3&& VFHQDULR $% VHH )LJ  ,Q DGGLWLRQ
GLIIHUHQW7(8FDSDFLW\JURZWKUDWHVZHUHXVHGIRUGLIIHUHQW7(8VL]HFDWHJRULHV7DEOH7KHWRWDO7(8
FDSDFLW\RIWKHFRQWDLQHUYHVVHOIOHHWDQGWKHXQGHUO\LQJJURZWKUDWHVZHUHDGMXVWHGWRPDWFKWKHJURZWK
SUHGLFWLRQV IURP WKH VHFRQG ,02 LQYHQWRU\ VWXG\ ,02 D )LJ  DQG )LJ  7KLV HQVXUHV
FRPSDWLELOLW\RIWKHUHVXOWVREWDLQHGIURPGLIIHUHQWPRGHOV+RZHYHU LWVKRXOGEHQRWHGWKDWWKH,02¶V
*+* VWXG\ H[WUDSRODWHV WRQQHPLOHV DV WUDQVSRUW GHPDQG ZKLOH WKLV VWXG\ XVHV 7(8 FDSDFLW\ ZLWK
LPSOLFLWO\DVVXPHVFRQVWDQWGLVWDQFHVDQGDFRQVWDQW UDWLRRI WUDQVSRUWHGPDVVDQG7(8RYHU WLPH7KH
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7(8     
7(8     
7(8     
7(8     
7(8     
7(8     
7(8     
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7DEOH$VVXPHGVSHFLILFIXHORLOFRQVXPSWLRQIRUPDLQHQJLQHVJN:K
<HDU $ERYHN: ±N: N:
   
   








QRW WR GHFUHDVH ZKHUHDV VLJQLILFDQW LPSURYHPHQW LV IRUHVHHQ LQ WKH ODUJHVW YHVVHOV HQDEOHG E\ D
FRPELQDWLRQRIIDFWRUVVXFKDVLPSURYHGHQJLQHVDQGKXOOVDVZHOODVVFDOHHIIHFWVGXHWRJURZLQJYHVVHO
VL]HV ,Q UHFHQW \HDUV WKH HQHUJ\ GHPDQG SHU 7(8 RI WKH ODUJHVW YHVVHOV KDV GHFUHDVHG VLJQLILFDQWO\













































































7KH &2 HPLVVLRQ SURMHFWLRQV RI WKLV VWXG\ UHIOHFW IXWXUH HQHUJ\ HIILFLHQF\ LPSURYHPHQWV 7KH
FRUUHVSRQGLQJ&2DEDWHPHQWZDVGHULYHGIURP0DUJLQDO$EDWHPHQW&RVW&XUYHV0$&&ZKLFKSORW
FRVWHIILFLHQF\RYHUWKHPD[LPDODFKLHYDEOH&2DEDWHPHQW)LJDQG)LJ7KH0$&&DSSURDFKFDQ
VXSSRUW SROLF\ GHFLVLRQV UHJDUGLQJ WKH FRVWV RI DFKLHYLQJ VSHFLILF UHGXFWLRQ WDUJHWV RU UHJDUGLQJ WKH
HQYLURQPHQWDO HIIHFWV RIPDUNHW EDVHGPHDVXUHV ,W FDQ DOVR KHOS VKLS GHVLJQHUV EXLOGHUV RZQHUV DQG
RSHUDWRUVGHFLGHRQWKHLPSOHPHQWDWLRQRIQHZWHFKQRORJ\DQGRSHUDWLRQDOFKDQJHVIRUIXWXUHDQGH[LVWLQJ
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VKLSV,0$5(677KLVVWXG\XVHVWKH0$&&WRLPSURYHWKHSUHGLFWLRQRIIXWXUH&2HPLVVLRQVRI
WKHFRQWDLQHUIOHHW7KHDGYDQWDJHRIWKLVDSSURDFKLVWKDWWKH0$&&LQFRUSRUDWHYDULDEOHVVXFKDVIOHHW
JURZWKDQG IXHOSULFHGHYHORSPHQW )LJ7KHGHYHORSHG0$&& LQFOXGHV WKH&2HPLVVLRQ UHGXFWLRQ
SRWHQWLDOVRIGLIIHUHQWPHDVXUHVDSSOLHG WRFRQWDLQHUYHVVHOV 7DEOH7KHVWXG\IXUWKHUDVVXPHV WKDW
FRVWHIILFLHQWDQGSURILWDEOHPHDVXUHVDUH OLNHO\ WREH LPSOHPHQWHGILUVW7KHDEDWHPHQWSRWHQWLDORI WKH
PRVW SURILWDEOH PHDVXUH WKH ILUVW IURP OHIW VHH )LJ  DQG )LJ  WDNHV   &2 HPLVVLRQV RI WKH
EXVLQHVVDVXVXDO VFHQDULR LQWR WKHDFFRXQW7KHQH[W OHVV FRVWHIIHFWLYHPHDVXUH WDNHVQRW LQWRDFFRXQW
WKHZKROHHPLVVLRQVRIWKH%$8IOHHWEXWWKHUHPDLQLQJHPLVVLRQVUHGXFHGE\WKHSUHGHFHVVRUPHDVXUH
7KHGLIIHUHQFHEHWZHHQHPLVVLRQVDQGDEDWHPHQWSRWHQWLDORIHDFKPHDVXUHLVDOZD\VWDNHQLQWRDFFRXQW
DVEDVLV IRU WKHHPLVVLRQDEDWHPHQWSRWHQWLDO IRUHDFK OHVVFRVWHIIHFWLYHPHDVXUH7KLVZD\ WKH
DEDWHPHQW SRWHQWLDOV RI DOO PHDVXUHV DUH QRW VLPSO\ FXPXODWHG DQG WKH UHGXFWLRQ HIIHFWV RI HDUOLHU
LPSOHPHQWHGPHDVXUHVFDQEHFRQVLGHUHG7KHRUGHURIWKHFRQVLGHUHGUHGXFWLRQPHDVXUHVPD\YDU\ZLWK
FKDQJLQJH[WHUQDOFRQGLWLRQV VXFKDV IXHORLOSULFH+HQFH WKHDEVROXWH&2DEHWPHQWRI WKHPHDVXUHV
PD\ YDU\ DVZHOO GXH WR WKH FKDQJH RI WKH HPLVVLRQ EDVLVZKLFK LV WDNHQ LQWR DFFRXQW IRU WKH UHODWLYH
UHGXFWLRQ7KLVFDQEHLOOXVWUDWHGDWWKHH[DPSOHRIWKH&2DEDWHPHQWPHDVXUH³/1*DVVKLSIXHO´7KH
XVHRI/1*DVVKLSIXHOLVLQXQSURILWDEOH\HWVHH)LJ7KHPRGHODVVXPHVIURPRQWKDW









V\VWHPVDUH UHDG\ IRU WKHPDUNHW HJ IXHOFHOOVFRQVLGHUHG LQ0$&&IRUQHZEXLOGLQJV IURPRQ
0HDVXUHVZKLFKDUHSURILWDEOHLQLWVHOIDUHVKRZQLQWKH0$&&GLDJUDPZLWKQHJDWLYHFRVWHIIHFWLYHQHVV

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7DEOH/LVWRI&2UHGXFWLRQPHDVXUHVDQGSRWHQWLDOVLQWHUHVWUDWH+)2DWW
 ,PSURYHPHQWPHDVXUH $EDWHPHQWSRWHQWLDO &RVWHIILFLHQF\ 7\SHRIPHDVXUH    >0WD@ >@ >86W&2@
 'HVLJQRSWLPLVDWLRQ    GHVLJQ
 3URSHOOHUFOHDQLQJ    RSHUDWLRQDO
 7ULPGUDIW    RSHUDWLRQDO
 +XOORSHQLQJV    GHVLJQ
 +XOOFRDWLQJDQGPDLQWHQDQFH    RSHUDWLRQDO
 3HUIRUPDQFHPRQLWRULQJ    RSHUDWLRQDO
 3URSXOVLRQLPSURYHPHQWGHYLFHV    GHVLJQ
 9R\DJH([HFXWLRQ    RSHUDWLRQDO
 6SHHGFRQWURORISXPSVDQGIDQV    GHVLJQ
 +XOOIRUPRSWLPLVDWLRQ    GHVLJQ
 :HDWKHUURXWHLQJ    RSHUDWLRQDO
 $LUFDYLW\V\VWHPV    GHVLJQ
 3RZHUUHGXFWLRQ    RSHUDWLRQDO
 )XHOFHOOV    GHVLJQ
 5HHIHULPSURYHPHQW    GHVLJQ
 /1*IXHOOHGVKLSV    GHVLJQ
 :DVWHKHDWUHFRYHU\    GHVLJQ
 0DLQHQJLQHUHWURILW    GHVLJQ
 7RZLQJNLWH    GHVLJQ
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
)LJ0DUJLQDO$EDWHPHQW&RVW&XUYHIRU












































































































































































%DVHG RQ WKH DERYH GDWD DQG DVVXPSWLRQV WKH DQQXDO &2HPLVVLRQV SHU VKLS VL]H JURXS ZHUH
FRPSXWHG7KHROGHVWYHVVHOVZHUHUHPRYHGIURPHDFKJURXSDQGQHZYHVVHOVDGGHGWRPDWFKWKHDERYH
GHVFULEHG7(8JURZWKUDWHV7KHSUHGLFWLRQLVFRPSDUHGWRDSRVVLEOHUHGXFWLRQWDUJHWVXJJHVWHGE\WKH
(XURSHDQ &RPPLVVLRQ &(&  ,W LV DVVXPHG WKDW ERWK WKH UHJXODWRU\ IUDPHZRUN DQG PDUNHW
SUHVVXUH ZLOO HQFRXUDJH HQHUJ\ HIILFLHQF\ LPSURYHPHQWV 7KH VWXG\ GLIIHUHQWLDWHV EHWZHHQ RSHUDWLRQDO


















KDV EHHQ SURSRVHG E\ WKH (8 SULRU WR &23  &RQVLGHULQJ DSSOLFDWLRQ RI FRVWHIILFLHQW PHDVXUHV D
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GHFUHDVHRIHPLVVLRQVRIDQGLQDQGUHVSHFWLYHO\FRPSDUHGWR%$8VFHQDULRPD\































SUHYHQW D IXUWKHU LQFUHDVH RI JOREDO ZDUPLQJ ,02 LV GHYHORSLQJ PHDVXUHV WR HYHQWXDOO\ UHGXFH &2
HPLVVLRQV IURP VKLSV %DVHG RQ D IOHHWZLGH SURMHFWLRQ WKH VWXG\ SUHGLFWV IXWXUH &2 HPLVVLRQV IURP
FRQWDLQHUVKLSVFRPSDULQJWKHPZLWKDSURVSHFWLYHHPLVVLRQWDUJHW,W LVQRWHGWKDW WKHHPLVVLRQWDUJHWV
SURSRVHGE\WKH(8&RPPLVVLRQZHUHQRW\HWGLVFXVVHGDW,02QRUZHUHWKHVHEURNHQGRZQWRLQGLYLGXDO
VKLS W\SHV 7KH VWXG\ FRQFOXGHV WKDW HYHQ DIWHU LPSOHPHQWLQJ IDUUHDFKLQJ HQHUJ\ HIILFLHQF\
LPSURYHPHQWV LQERWKGHVLJQ DQGRSHUDWLRQ FRQWDLQHU VKLSSLQJZLOO SUREDEO\ IDLO WRPHHW WKHSRWHQWLDO
HPLVVLRQWDUJHW$VDFRQVHTXHQFHWKHFRQWDLQHUVKLSSLQJLQGXVWU\PD\KDYHWRSXUFKDVHHPLVVLRQFUHGLWV
IURP RWKHU VHFWRUV LQ FDVH DQ HPLVVLRQ WUDGLQJ V\VWHP LV DGRSWHG DV PDUNHWEDVHG PHDVXUH DW ,02
(IILFLHQF\ LPSURYHPHQWV VKRXOG WKHUHIRUH EH LPSOHPHQWHG DW WKH HDUOLHVW WLPH SRVVLEOH WR FUHDWH WKH
ODUJHVW SRVVLEOH HIIHFW LQ WHUPV RI HPLVVLRQV UHGXFWLRQ )XUWKHUPRUH SULRULW\ VKRXOG EH JLYHQ WR WKH
GHYHORSPHQWRIFOHDQHUVPDUWHUDQGPRUHHQHUJ\HIILFLHQWYHVVHOVOHYHUDJLQJLQQRYDWLYHWHFKQRORJLHV,W
VHHPVSUXGHQWIRUDPDULWLPHUHVHDUFKDQGWHFKQRORJ\DJHQGDWRIRFXVRQWKHYLVLRQRID³=HUR(PLVVLRQ
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6KLS´5HDOLVLQJWKHPDULWLPHHQHUJ\VDYLQJDQGGHFDUERQLVLQJSRWHQWLDOZLOOKHOSIRVWHUFRPSHWLWLYHQHVV
DQGVWLPXODWHWKHGHYHORSPHQWRIWKHPDUNHWIRUHQHUJ\HIILFLHQWWHFKQRORJLHVSURGXFWVDQGVHUYLFHV
$FNQRZOHGJHPHQW
7KHDXWKRUVWKDQN+DQQHV&RUGVHQDQG+DXNH*ODVHUIRUWKHLUVSHFLDOVXSSRUWGXULQJWKHSURGXFWLRQRI
WKLVSDSHU7KHRSLQLRQVH[SUHVVHGLQWKLVVWXG\GRQRWQHFHVVDULO\UHSUHVHQWWKHYLHZVRI*/
5HIHUHQFHV
&(&³5RDGPDSWRD6LQJOH(XURSHDQ7UDQVSRUW$UHD±7RZDUGVDFRPSHWLWLYHDQGUHVRXUFHHIILFLHQWWUDQVSRUWV\VWHP³
(XURSHDQ&RPPLVVLRQ
'UHZU\³&RQWDLQHU0DUNHW±$QQXDO5HYLHZDQG)RUHFDVW±,QFRUSRUDWLQJWKH&RQWDLQHU)RUHFDVWHU±4´
'UHZU\6KLSSLQJ&RQVXOWDQWV
,+6)/OR\G¶V5HJLVWHU)DLUSOD\9HUVLRQ
,0$5(67,QVWLWXWHRI0DULQH(QJLQHHULQJ6FLHQFHDQG7HFKQRORJ\³0DUJLQDODEDWHPHQWFRVWVDQGFRVWHIIHFWLYHQHVVRI
HQHUJ\HIILFLHQF\PHDVXUHV´0(3&
,02³,02SROLFLHVDQGSUDFWLFHVUHODWHGWRWKHUHGXFWLRQRIJUHHQKRXVHJDVHPLVVLRQVIURPVKLSV´5HVROXWLRQ$
$QQH[,
,02³,QWHULPJXLGHOLQHVIRUYROXQWDU\VKLS&2HPLVVLRQLQGH[LQJIRUXVHLQWULDOV´0(3&&LUF
,02D6HFRQG,02*+*6WXG\8SGDWHRIWKH,02*+*6WXG\)LQDOUHSRUWFRYHULQJ3KDVHDQG3KDVH0(3&
,1)
,02E³*XLGHOLQHVIRUYROXQWDU\XVHRIWKHVKLSHQHUJ\HIILFLHQF\RSHUDWLRQDOLQGLFDWRU((2,´0(3&&LUF
,02F³*XLGDQFHIRUWKHGHYHORSPHQWRID6KLS(QHUJ\(IILFLHQF\0DQDJHPHQW3ODQ6((03´0(3&&LUF
,02G³,QWHULP*XLGHOLQHVRQWKHPHWKRGRIFDOFXODWLRQRIWKH(QHUJ\(IILFLHQF\'HVLJQ,QGH[IRUQHZVKLSV´
0(3&&LUF
,02D³,QIRUPDWLRQWRIDFLOLWDWHGLVFXVVLRQRQ*+*HPLVVLRQVIURPVKLSV´0(3&:3
,02E³5HSRUWRIWKH:RUNLQJ*URXSRQ(QHUJ\(IILFLHQF\0HDVXUHVIRU6KLSV´0(3&:3
,02³5HSRUWRIWKH'UDIWLQJ*URXSRQ$PHQGPHQWVWR0DQGDWRU\LQVWUXPHQWV3DUW,,³0(3&:3$GG5HY
,3&&&OLPDWH&KDQJH±6\QWKHVLV5HSRUWZZZLSFFFK
03$6KLSSLQJ&LUFXODU1RRI³'HWDLOVRIWKH*UHHQ6KLS3URJUDPPHXQGHUWKH0DULWLPH6LQJDSRUH*UHHQ
,QLWLDWLYH³6LQJDSRUH
6DPHV3DQG0.|SNH³)XWXUHUHTXLUHGHQHUJ\HIILFLHQF\RIFRQWDLQHUYHVVHOV´QGDQQXDO0RWRUVKLS3URSXOVLRQV	
(PLVVLRQV&RQIHUHQFH+DPEXUJ*HUPDQ\
6WHUQ16WHUQ5HYLHZRQWKH(FRQRPLFVRI&OLPDWH&KDQJH&DPEULGJH8QLYHUVLW\3UHVV
